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ARRAY OF ENFXC, Y FILTERS liOR CIIARGED  PARTICLES MI CR ONIACJIINEI) IN <I JO>
S  11,1 C O N  R. E. Staldcr,  T.R. v a n  Zandl,  T. W .  Kenny,  MJi.Jkc.hL ard F. E. Grunthancr.  Micro-
dcvicc Technology Section,  Jet  Propulsion l.abora[ory, California lnstitutc  of  Technology,
CA  91109

W c  p r e s e n t  t h e  p r o t o t y p e  o f  a micromachined  e n e r g y fi l ter  for  charged part icles.  The.
geometry is  based on a Bessel  box  wi th  twofo ld  symmet ry . A stack of si l icon wafers with
th icknesses  o f  either 200 Km or 800 ~m are al igned within a few pm a n d  b o n d e d  t o g e t h e r .
Each wafer carries a micrornachined, freestanding grid with openings on the 100 pm scale.
The complete stack has no open areas (all straight lines intersect at least one wafer) but by
a p p l y i n g  the apprclpriate electrc)static  p o t e n t i a l s  i n  b e t w e e n  t h e  i n d i v i d u a l  w a f e r s  t h e
resu l t ing  e lec t r i c  f i e lds  c rea te  an  a r ray  o f  microlenses wi[h a  foca l  l eng th  depend ing  on
the kinetic energy of the part icles.  The acceptance f ires in the phase space was dctcrrnined
b y  c o m p l e t e  r a y  t r a c i n g  s i m u l a t i o n s  f o r  a l l  e n t r a n c e  a n g l e s  a n d  c o o r d i n a t e s .  T h e
freestanding grids are micromachined  b y  nleans  o f  h i g h  a s p e c t - r a t i o  anisotropic  KOH etch
in <110> silicon. Given the twofold symmetry of the <110> crystal face the detector acts as a
m o m e n t u m  f i l t e r  in o n e  d i r e c t i o n ,  w h e r e a s n o  f o c u s i n g  o c c u r s  i n  t h e  p e r p e n d i c u l a r
direction. Th i s  behav io r  cou ld  be  useful for  the widening of  the angu la r  accep tance  ang le
of a Tinlc-of-Flight  mass  spec t romete r .
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